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In the fall of 1929, pasture management trials were started at the South 
~estern Louisiana Institute dairy farm at Lafayette, Louisiana. The land is roll· 
mg prairie, Lintonia soil type, slightly acid, deficient in phosphorus and generally 
low in fertility due to continual cropping to sugar cane, cotton and various farm 
crops. The average farm of that section is quite small and the amount of pro· 
ductive pasture is especially limited. Because the rural areas are thickly settled, 
opportunity for expansion is usually limited. Therefore it was decided to test 
the application of commercial fertilizers on pastures. Since the pasture areas and 
the number of milk cows were limited, it was not possible to make replications 
of each fertilizer used. Results are only indicative of what might be expected on 
similar soi ls, as shown on the cover page. 
1. HAY YIELDS 
. Field A, consisting of eight acres that had been in silage corn in 1929, was 
disced thoroughly and seeded to white Dutch, hop and alsike clovers, hairy 
Vetch, and domestic rye grass on October 15 and lespedeza was added in Febru· 
ary. Other species, particularly Bermuda and carpet grasses, have come in since 
then. In late February, nitrate of soda and 18 per cent superphosphate were 
added singly and in combination to one-acre plots. On May 25 a four and one· 
hal.f foot swath was cut across each end of all plots the green and cured hay 
weighed and samples analyzed. The results were as follows : 
Table 1. 
Yields of Grass and Hay for 1930 (Pounds Per Acre ) 
Plot Trentm nt, pounds Green wt. Ray wt. Protein, Per No. cent or 
Fleld A 
per ncre pounds pounds Dry Motter 
1 200 lbs. nitrate of soda 5796 3478 17.88 
2 200 lbs. nitrate of soda 
plus 150 lbs. superphosphate 8064 4032 21.48 
3 Check 3696 1848 17.12 
4 150 lbs. superphosphate 
5 150 lbs. superphosphate plus 
8820 3969 17.58 
6&7 
one ton of ground oyster shell 4410 2646 16.19 
No treatment or results 
8 140 lbs. ammonium sulehate 6006 2702 20.19 
r "The c00pern tlon of E. J. Re weber, fnrm mnnnger, nnd many tudent ns lstents Is ~n~\cf~l\y ncknowledgrd. Credit Is due A. P. Kerr, lntion chemi 1, and ns istants for 
Inc YThs or gross snmplcs. Credit Is due al o to lhe Chilean , ltrete EclucnUonnl Bureau, 
R Ii' e Amerlcon Cynnnmld mpouy for ns I tnnce nil year ; The Barrett Company, 0~ Y, Weber nnd ompany, ond to the Oy ter hell Products Corporation for n slstance e or more yen rs. 
1 
The unprecedented dry season of 1930 prevented further yields being obtain-
ed but the response to nitrogen and phosphorus was so great that the test was 
enlarged and continued. In late fall of 1930, one-half of each of the eight one-
acre plots in Field A was limed with two tons of ground oyster shell per acre. 
The fertilizers were repeated, superphosphate treatments being increased to 200 
pounds, 100 pounds muriate of potash being added to plot 5, and plot 7 given 
an application of complete fertilizer. One-half of the nitrate of soda was applied 
in the spring and the other fertilizers in the fall. Rye grass was again seeded. 
Field B, consisting of four acres of adjoining permanent pasture, was given a 
similar superphosphate and nitrate treatment but was grazed and the yields were 
determined from caged areas. Field C, consisting of two acres, was similar to 
Field A in that it was seeded in 1929. It was treated with 150 pounds cyanamid 
and yields were determined from caged areas. 
Growing conditions were favorable in 1931 and four clippings were made 
in March, April, July, and September, respectively. From the analyses of the 
respective clippings, yields have been computed as dry matter, crude protein, and 
total digestible nutrients (T. D. N.) per acre. These are given in Table 2. 
Table 2. 
Pasture Yields in 1931 (Pounds Per Acre) 
Limed No Lime 
Plot Treatmnt, pounds Dry Crude T .D.N. Dry Crude T.D.N. No. per acre :Matier ProteJn life li er Protein 
Field A 
1 200 Nitrate of Soda 12407 1824.2 6443.8 10844 1552.6 5850.7 
2 200 N.S. + 200 S. 
Phos. 12635 2118.3 6893.8 11794 1950.5 6354.5 
3 Check 8944 1334.8 4810.4 7140 960.5 3850.0 
4 200 Superphosphate 10618 1553.6 5738.l 10268 1379.9 5561.6 
5 200 S. Phos + 100 
KC! 10539 1395.5 5652.6 11618 1700.6 6233.4 
6 Check 9961 1351.3 5378.0 8845 1303.6 4777.6 
7 200 N.S. + 200 S. 
Phos. + 100 KC! 10432 1427.2 5655.5 9373 1578.0 5217.8 
8 260 Ammonium sulphate 
100 Ammonium nitrate 9710 963.3 5197.6 7108 824.6 3979.1 
Av. all except 5 10672 1510.3 5759.6 9339 1364.2 5084.6 
Field B 
1 200 Nitrate of Soda 15391 1726.7 8591.6 
2 200 N.S. + 200 S. 
Phos. 22417 3183.0 12395.1 
3 Check 9493 864.3 5274.5 
4 200 Nitrate of Soda 15621 1502.5 8629.3 
Field C 150 Cyanamid 11667 1696.1 6410.3 
The results in Table 2 show that both nitrogen and phosphorus gave a 
marked increase in feed produced per acre. The 200 pounds of nitrate of soda 
gave an increase of 54.2 per cent in hay yield, and 200 pounds superphosphate, 
an increase of 21.9 per cent. The two used together gave an increase of 
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67.6 per cent in Field A, and nearly trebled the yield in Field B over the un-
treated area. Cyanamid was al~o very effective. The increase in dry matter due 
to liming was only 14.3 per cent, however. It is probable that the heavy appli-
cation of two tons of lime on top of the ground actually smotheted out some 
vegetation and was not immediately effective. The application of ammonium 
sulphate to plot 8 actually decreas1.:d yields by producing such an acid condition 
that clovers failed to grow for several seasons, as will be shown later. 
Results for 1932 
In early fall of 1931 all plots were disced. Areas that had been fertilized 
with nitrate of soda and superphosphate the previous year again received 200 
P?unds per acre of each. In addition, four adjoining acres called Field E were 
given this treatment. Basic slag and cottonseed meal were applied in plots on 
another adjoining field called Field D. All were seeded to 40 pounds per acre 
of a mixture of rye grass and white Dutch and bur clovers. Later in the fall, 140 
pounds ammonium sulphate per acre (same rate of nitrogen as for plots l, 2, 
and 7) was applied to plot 8, and in the spring 150 pounds Ammophoska per 
acre (high analysis complete fertilizer) was applied to Field C. On May 2 ~. 
1932, after the first cutting, an additional 100 pounds of nitrate of soda per acr~ 
Was added to all plots previously recei vi ng this fertilizer, and 100 pounds ot 
neutralized ammonium nitrate was added to plot 8. 
As 1932 was not a very good pasture year, only three cuttings of hay were 
~ade, in April, June, and late August. The total yields for the season arc 
given in Table 3. 
Again nitrogen and phosphorus gave a marked increase in feed produced per 
acre. The application of 300 pounds nitrate of soda gave an increase of 59 per 
ce?t in dry matter, or nearly two tons more hay per acre than the check plots. 
Nitrate plus 200 pounds superphosphate gave only 62 per cent more dry matter 
per acre in Field , but in Fie!J B the two together more than doubled the yield 
0~er nitrate alone, which in turn was nearly double that of the check plot of 
Field B. Field C, receiving a ..:omplete fertilizer, was the second high yielding 
treatment, and yet the addition of potash apparently had little effect in Field A. 
The difference in time of application may account for part of the apparent dis-
crepancy. Apparently, 200 pounds Arcadian nitrate of soda on Plot lD gave as 
much increase as 300 pounds nitrate of soda. Five hundred pounds basic slag 
gave 71.7 per cent increase in hay on Plot 2D, while 200 pounds cottonseed meal 
was not very effective. Field E, not previously fertilized, responded to nitrate 
of soda and superphosphate, with an increase of 172.8 per cent or five tons more 
~ay per acre. Again it was surpri ing that there was only 11 per cent increase 
1 ~ dry matter or less than one-half ton of hay for limed plots over those not 
luned. As in 1931, the ammonium sulphate plots produced less than the check 
plots, and contained no legumes. 
Results for 1933 
. White clover was seeded at the rate of 10 pounds per acre, and the same 
kind of ferti lizers were used again except that Field D was discontinued, and 
only 100 pounds nitrate of soda was used in the fall instead of 200 pounds per 
3 
acre as in 1932. Field C received 150 pounds cyanamid in the spring at the same 
time that 100 pounds nitrate of soda was applied to other plots. Grass was cut 
for hay in early May, June and September. The comparative yields per acre are 
shown in Table 4. In Field A the increase in dry matter from 200 pounds ni-
trate of soda was only 11.9 per cent, from 200 pounds superphosphate 17 .6 per 
cent, and from the complete fertilizer 38.3 per cent. Superphosphace plus potash 
Tobie 3. 
Posture Yields in 1932 (Pounds Per Acre) 
Limed 
Plot 
No. 
Treatment, l)ounda Dry Crude 
per acre Matter Protein 
Field A 
1 300 Nitrate of Soda 9963 
2 300 N.S. + 200 S. 
Phos. 9331 
3 Check 4570 
4 200 Superphosphate 4438 
5 200 S. Phos. + 100 
KCl 4636 
6 Check 4052 
7 300 N.S. + 200 S. 
Phos. + 100 KCI 4592 
8 140 Ammonium Sulphate 
100 Ammonium 
Nitrate 2679 
Av. all except 5 5661 
Field B 
l 300 Nitrate of Soda 
2 300 N .S. + 200 S. Phos. 
3 Check 
Field C 150 Ammophoska 
Field D 
1 200 Arcadian N. of 
Soda 
2 500 Basic Slag 
3 200 C. S. Meal 
Field E 200 N.S. + 200 S. Phos. 
973.7 
1080.6 
511.5 
589.3 
618.2 
489.7 
724.5 
313.7 
669.0 
T.D.N. Dry Matter 
5446.0 7233 
5109.1 7561 
2523.9 3009 
2464.0 4957 
2572.0 5007 
2281.5 4463 
2616.8 7465 
1467.0 2934 
3129.8 5375 
10479 
21859 
5577 
18284 
10366 
9706 
6924 
15338 
No Llme 
Crude 
Protein T.D.N. 
749.9 
1037.8 
337.6 
633.2 
635.9 
528.9 
1222.8 
311.1 
688.7 
877.8 
2451.1 
381.1 
2353.6 
986.5 
735.3 
615.5 
1388.6 
3980.0 
4294.6 
1600.1 
2715.6 
2759.7 
2470.5 
4384.6 
1594.4 
3013.5 
5730.3 
11106.5 
2968.6 
9129.6 
5202.6 
4795.0 
3441.3 
7456.l 
Tobie 4. 
Posture Yields in 1933 (Pounds Per Acre ) 
Limed No Lime 
Plot Treatment, pounds Dry Crude • T.D.N. Dry Crude T.D.N. No. per ncre fatter Protein Matter Protein 
Field A 
1 200 Nitrate of Soda 8200 680.9 4415.4 6665 487.6 3706.1 
2 200 N.S. + 200 S. 
Phos. 8567 794.5 4713.2 6760 522.7 3652.2 
3 Check 733l 68L6 3957.9 4519 319.l 2339.7 
4 200 Superphosphate 8699 825.4 4716.0 6921 573.6 3575.8 
5 200 S. Phos. + 100 
KCt 8195 744.3 4525.D 6197 669.9 3322.1 
6 Check 8361 705.2 4514.8 6358 374.4 3284.8 
7 200 N .S. * 200 S. 
Phos. + 100 KCt 9415 776.9 5074.2 8961 736.8 4726.4 
8 150 Amm. Sulphate 6050 427.8 3221.2 4820 230.5 2425.3 
Av. alt except 5 8089 698.9 4316.l 6429 463.5 3387.0 
Field B 
1 200 Nitrate of Soda 6754 607.5 3855.7 
2 200 N.S. + 200 S. Phos. 8756 1026.2 4798.l 
3 Check 3972 324.9 2168.1 
Field C 150 Cyanamid + 150 
Ammophoska 6256 8139 3455.2 
Field If 200 N.S. + 200 S. 
Phos. 9760 869.9 5427.1 
T ~itrate of soda was no more effective than superphosphate alone in Field A. 
l11s was not t rue of the old pasture of Fields B and E, where superphosphatc 
plus nitrate of soda more than doubled the yields over the untreated area, and 
fa~ .more effective than nitrate of soda alone. T he limed plots, regardless of 
ert1ltzers, produced 25.8 per cent or 1660 pounds more dry matter than those 
n1~t !~med. Lime apparently had a decided effect on ield three years after ap-p ication. Ammonium sulphate again reduced the yield about 18 per cent. 
Summary of Three Years' Results 
.While there was some variation in treatment during the years 1931 to 1933, 
particularly on plot BA and Field C, it is believed that the average results prc-
Thted in Table 5 for those years are more accurate than any single year's results. 
e two check plots arc averaged together and each fertilizer treatment is ex-
pressed in terms of dry matter and crude protein per acre, with the respective 
per cent increase in total crude protein, which indicates quality of hay, over 
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the check plot. Thus the limed check plots averaged 845.7 pounds of crude pro-
tein per acre or 32.7 per cent more than unlimed check plots. But all limed 
plots (except plot 5, limed previously), regardless of fertilizer used, averaged 
only 12.2 per cent more protein and 14.1 per cent more dry matter than those 
corresponding plots in Field A not limed. Because of the low average yield of 
the unlimed check plots, the percentage increase in crude protein per acre for 
nitrate of soda, nitrate of soda plus superphosphate, and complete fertilizer was 
highest when no lime was used, but the actual yields were higher on the unlimed 
plots only when potash was used in combination with superphosphate. Most of 
this latter difference was in the first cuttings of 1931 and 1932. 
The · lrgest increase, 46 per cent (2978.4 pounds dry matter), occurred when 
nitrate of soda and superphosphate were used; the second largest increase, 42.7 
per cent (2762.6 pounds dry matter), was obtained when the same amount of 
!titrate of soda alone was used; and there was an increase of only 29.6 per cent 
for complete fertilizer. Superphosphate alone or with potash was less effective, 
with about 19 per cent increase in dry matter. Ammonium sulphate destroyed 
clover growth and reduced tlte yield of dry matter 14.1 per cent and of crude 
protein 30.9 per cent from the average of the check plots. 
Tobie 5. 
Average Posture Yields, 1931-33 (Pounds Per Acre) 
Limed No Lime 
% Plot Treatment, pounds Dry Crude % Increase Dry Crude Increase 
No. per acre )faller Protein Protein Matter Protein Protein 
Field A 
1 200 Nitrate of Soda 10190.0 1159.6 37.1 8260.7 930.0 45.9 
2 200 N.S. + 200 S. 
Phos. 10177.7 1331.1 57.4 8705.0 1170.3 83.6 
3&6 Checks 7203.2 845.7 32.7 5722.3 637.4 
4 200 Supcrphosphate 7918.3 989.4 17.0 7382.0 862.2 35.3 
5 200 S. Phos. + 100 
KC! 7790.0 919.3 8.7 7607.3 1002.1 57.2 
7 200 N .S. + 200 S. 
Phos. + l 00 KC! 8146.3 976.2 15.4 8599.7 1179.2 85.0 
8 150 Amm. Sulphate 6146.3 568.3 -32.8 4954.0 455.4 -28.6 
Av. all except 5 8297.0 978.4 12.2 7270.6 872.4 
Field B 
1 200 Nitrate of Soda 10874.7 1070.7 104.6 
2 200 N. S. + 200 S. Phos. 17677.3 2220.1 324.2 
3 Check 6347.3 523.4 
Field C 150 Cyanamid 12069.0 1621.2 209.7 
Field E 200 N. S. + 200 S. Phos. 12549.0 1129.3 115.8 
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The results for Field B show a greater response to nitrate and superphos-
phate, possibly because it has been in pasture many years with no effort to add 
fertility as in the case of Field A. Nitrate of soda more than doubled the yield 
of crude protein; with superphosphate added, the yield was quadrupled. The 
same fertilizers only doubled the yield in Field E, however. Cyanamid plus 
complete fertilizer trebled the yield in Field C. These results may appear in-
consistent but to those observing the plots each year, it was apparent that the 
response to nitrate of soda, superphosphate, and cyanamid was quite marked, 
although varying according to previous history of the land and vegetation 
present. The effects from fertilizer and lime were most marked in the early 
Part of the season when clovers were present. To show this effect on yield and 
the 'effect of time of cutting on feeding value, Table 6 has been prepared from 
the analysis of all hay samples for the three years. Only seven plots from Field 
A are included in the limed-no lime comparison. As shown previously, liming 
had increased dry matter yield 14.l per cent and apparently had no effect on 
the analysis of hay. The average effect of either nitrate of soda or supcr-
phosphate was to raise the crude protein content of the hays approximately 
l per cent for each cutting over the check plots. The total increase in pounds of 
crude protein per acre was 76.3 per cent, and in total digestible nutrients 56.5 
per cent, over unfertilized plots. When the samples were arranged according to 
time of cutting, the decrease in crude protein content was quite marked as the 
season progressed. There was a smaller decline in fat and ash content with ad-
vancing season, and a slight increase in nitrogen free extract and fiber content. 
Results for 1934 and 1935 
By the end of 1933 it was evident that some form of fertilization was eco-
nomical on these fields and as a sod was well established, all fields were used 
as pastures. A fence was run through the center of Field A, dividing the limed 
end of the original plots from the unlimed end, and each half was pastured as 
growth warranted. The same respective fertilizers used in 1933 were used on 
the entire plot and yields of hay were determined by means of cages that were 
I /2000 acre in area on each end of the plots. Grass from the caged areas was 
cut and cured as hay in March, August, and September of 1934, and in May 
and October of 1935. Yields are given in Table 7 in terms of air dried hay per 
acre, as no complete analyses were made for 1935. 
In both 1934 and 1935, the limed plots produced slightly less hay (3.6 per 
cent) than those not limed. Complete fertilizer made an average increase of 32.5 
per cent for both limed and unlimed plots, but showed up better on the latter. 
Superphosphate plus potash on plot 5 made an 18.8 per cent increase over the 
checks but likewise the yield was much higher on the unlimed side. Supcrphos-
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Table 6. 
Average Composition and Yield From Fertilized Pasture Plots-1931-1933 
I ~- I Treabnent I · ·ER CENT OF DRY MATTER I POUNDS PER ACRE Date Pro- Dry Pi-o-teln :Fat N. F.E. Fiber Ash Matter teln T.D.N. 
1st 
cutting 21 Limed 17.12 2.97 44.00 25.49 10.40 3116.13 504.30 1921.61 
21 No Lime _ 17.13 2.94 44.99 25.09 9.80 2373.36 408.03 1522.10 
2nd 
cutting 2! L:->1ed .. _. 13.75 2.11 43.96 31.54 9.71 1184.29 194.60 654.88 
21 No Lime . 13.82 2.09 41.97 32.83 9.31 1129.92 196.72 632.93 
3rd 
cutting 21 Limed _ 9.33 1.98 49.44 30.99 8.44 2046.88 142.04 994.38 
21 No Lime _ 8.58 2.09 49.33 31.47 8.42 1985.84 131.06 996.98 
1st Fertilized . 
cutting 40• (Nor P)- 17.35 2.95 43.45 25.54 10.66 3545.24 589.89 2182.54 
15 None __ 16.33 2.94 45.75 24.82 10.15 2037.00 310.89 1259.48 
2nd 
00 cutting 40 Fertilized ... 14.21 2.08 42.85 31.24 9.80 1630.99 255.87 880.23 
15 None __ 13.33 2.21 43.27 31.48 9.69 961.71 160.91 537.98 
3rd 
cutting 37 Fertilized _ 9.46 1.98 48.44 30.55 9.52 2847.70 235.27 1412.15 
14 Nooe __ 8.75 2.25 49.29 31.17 8.54 2158.50 142.24 1073.01 
All 61 1st 
cutting _ 16.70 2.94 44.62 25.42 10.30 2946.20 478.75 1816.50 
All 61 2nd 
cutting _ 13.76 2.09 43.01 31.87 9.6i 1425.39 224.25 778.50 
All 57 3rd 
cutting - 9.06 2.02 48.71 31.72 8.47 2556.09 197.90 1267.97 
(1931) 21 4th 
cutting _ 6.56 1.49 52.07 31.52 8.36 5205.30 341.80 2485.20 
Season 40 Fertilized . 13.78 2.35 44.82 29.07 10.01 8010.61 1090.65 4481.02 
None 
-
12.90 2.47 46.03 29.J 1 9.48 5129.58 618.58 2863.84 
Season Limed 
--
13.40 2.35 45.80 29.34 9.52 6347.40 841.04 3570.87 
No \...i-m.c _ B.W> 1.37 o\5.6.3 1.9.7S 9 .\S 5o\S9.\2 735.Sl 3\52.0l 
--;;:;;;;_ ... -- _,~ ...... , ~ 
phate plus nitrate of' soda gave 21.7 per cent increase, but the greatest yields 
were produced on the limed end of the plots. Nitrate of soda alone gave only 
Table 7. 
Average Pasture Yields, 1934-35 (Pounds Hay Per Acre) 
LIMED NO LIME 
Plot Treatment, pounds Hay Hay Average Hay Hay Average 
_No. 2er acre 1934 1935 2 years 19114 1935 2 I;C8r9 
Field A 
l 200 Nitrate of Soda 8456 8536 8496 10150 7404 8777 
2 200 N.S. + 200 S. 
Phos. 10850 9407 10129 9450 7404 8427 
3&6 Checks 10213 7622 8918 7084 5575 6330 
4 200 Superphosphate 8225 5226 6726 10255 8275 9265 
5 200 S. Phos. + 100 
KCl 9800 4791 7296 12425 9233 10829 
7 200 N.S. + 200 S. 
Phos. + 100 KCl 12775 5729 9252 11025 10888 10957 
8 150 Amm. Sulphate 4620 4181 4401 8120 3832 5976 
Av. all except 5 9190 6783 7987 9347 7230 8289 
Field B . 
3 Check 6968 F~eld C 150 Cyanamid 
Fitld D Basic slag in 1933 
10647 8710 9679 
only 
Field E 200 N.S. + 200 S. 
15225 
Phos. 16100 7491 lliQ6 
13.3 per cent increase, with the biggest increase on the unlimed side. Am-
monium sulphate gave ~1.9 per cent decrease in yield, with the greatest decrease 
occurring on the limed side. Field C, with cyanamid only, continued to give 
an increased yield, while Field E gave a large increase in 1934 but only :t moJ-
erate yield in J 93'5 . 
. 
These results, plus observation of legume growth, indicated that about four 
Years' heavy removal of grass hay was required before the supply of potash in. 
the soil was low enough for the addition of this element to give a measurable, 
response, and that the addition of two tons of ground oyster shell was insufficient 
to rnake a great difference in the hay yields. 1 
If the first three years' hay yields arc included with 1934 and 1935 resul~~ 
an average increase of 607 pounds hay, or 7.7. per cent, was obtained for limed 
plots over unl1med plots. On the same basis for Field A, nitrate of soqa ,plus 
~upcrphosphate gave 31.4 per cent increase; nitrate of soda alone, 263 per cen£ 
increase; and complc;te fertilizer on plot 7 26.8 per cent. Field C average(! 66.1 
Per cent increase for five years from cyanamid and two applications of ; com'-
P.lcte fertilizer, while Field E gave a four-year increase of 39.8 per cent in hay' 
yield from the application of nitrate of soda and superphosphate. 
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It is evident from these results that the greatest response was to superphos-
phate and a basic nitrogen carrier, with some evidence from Field C and plots 
5 and 7 that potash might be necessary after several years. Therefore in the 
fall of 1935, Field A, both limed and unlimed, and Fields C and E were plowed 
up, seeded to rye grass and clover, and in late winter to 15 pounds lespedeza and 
4 pounds Dallis grass per acre. In February, 1936, 200 pounds of nitrate of 
soda, 200 pounds superphosphate, and 50 pounds muriate of potash were applied 
to the four acres or limed half of Field A. No fertilizer was applied on the 
unlimed half. One hundred forty pounds cyanamid was applied to Field C, 
and Field E received the same rate of nitrate of soda and superphosphate as 
Field A, but no potash. In March another ton of ground oyster shell was applied 
to the original limed half of Field A. Results were obtained by grazing and 
from caged areas. 
Results in 1936, 1937, and 1938 
The unlimed or check part of Field A produced 5,748 pounds of hay per 
acre, the limed and completely fertilized half produced 7,727 pounds of hay; 
Field E without lime or potash yielded 8,274 pounds of hay; and Field C, with 
cyanamid only gave 6,097 pounds of hay per acre in 1936. As will be shown 
later, however, Field C gave the greatest amount of grazing. 
The same procedure was followed in 1937 as in 1936 except that fertilizers 
with one-half the nitrate of soda were applied in early October of 1936. The 
other one-half of the nitrate of soda was applied in early spring. Fields C and 
E were planted in oats; Field A in rye grass. The hay yields for the season of 
1937, cut twice, were 6,415 pounds for the unlimed, unfertilized field; 10,108 
pounds hay for the limed and fertilized half; 7,571 pounds hay for cyanamid in 
Field C; and 11,802 pounds hay for Field E. The grazing results were in the 
same direction as hay yields except that Field C produced the least amount of 
grazing. 
Treatment for 1938 was the same as for 1937, except that all fields were 
seeded to rye grass and fertilizers were applied in early November. One-half of 
the nitrate of soda was applied in late March, 1938, to Fields A (limed) and E. 
Again it was quite noticeable that the fertilized and limed half of Field A pro-
duced earlier growth and more clover than the unfertilized half. Field C was 
also very early and gave more early grazing than Field E, although not as much 
clover as Field A. In 1938, Field A, not fertilized or limed, yielded 5,345 pounds 
hay; Field A fertilized and limed gave 9,058 pounds, or 69.5 per cent more than 
the unfertilized half; Field C produced 6,409 pounds or 19.9 per cent over A 
unfertilized ; Field E produced 8,222 pounds or 53.8 per cent increase; and Field 
D, treated with the same amount of phosphorus as Field E but in the form of 
275 pounds basic slag, gave 41 per cent increase in one comparable cutting over 
the unfertilized A and 31.2 per cent increase over Field C, but 2.8 per cent less 
than E, and 24.2 per cent less than A fertilized and limed. Grazing results 
favored Field C, followed by Field E, with Field A, fertilized, a poor third, 
although it produced 45.8 per cent more than the unfertilized field. 
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Effect of Fertilixer and Season on Mineral Content 
As mentioned earlier, grass hays were analyzed for nutritive value, and 
starting with seasonal composites in 1932, for lime (calcium oxide) and phos-
phorus (phosphorus pentoxide) content at each cutting after 1932. 
Table 8. 
Mineral Content of Pasture Hays (Per Cent Air Dry Weight) 
Av. All Hays Av. o Phosphate Av. Limed 
Date Cut Cao P,o, 
April-Sept., 1932 .870 .637 .880 .617 .870 .637 
May 7, 1933 1.120 .658 .990 .585 1.261 .636 
June 16, 1933 .597 .614 .584 .557 .648 .604 
s~pt. 22, 1933 .393 .545 .357 .482 .399 .524 
March 30, 1934 2.459 1.290 2.770 1.515 2.782 1.174 
Aug. 2, 1934 .829 .826 .777 .605 .626 .830 
Sept. 4, 1934 .556 .729 .450 .600 .537 .714 
May 5, 1935 l.371 .842 1.450 .758 1.67 .958 
Oct. 10, 1935 .424 .467 :413 .436 .458 .341 
May I, 1936 .974 .716 .929 .763 .963 .654 
Oct. 1, 1936 .50 .50 .47 .49 .526 .510 
June 3, 1937 1.07 .54 .91 .43 .930 .540 
Sept. 20, 1937 .557 .713 .92 .55 .640 .560 
May 15, 1938 .987 .668 1.01 .637 .760 .670 
~verage .907 .696 .922 .644 .934 .66.8 
. The results given in Table 8 show that the early season hays are very high 
in calcium content but decrease rapidly with advancing season to one-third or 
less the original amount of calcium. Phosphorus content was not nearly so high 
as calcium in the early season, but showed only a slight decrease as the season 
advanced so that the percentage of phosphorus in late season hays sometimes 
exceeded that of calcium. When the third and fourth columns of Table 8 are 
compared with the first and second columns, respectively, it is noticeable that 
the plots receiving no superphosphate averaged 7.5 per cent lower in phosphorus 
than all samples cut on the same date, which includes the unfertilized hays. 
There was little difference in calcium content. The average analysis of the 
limed plots gave slightly more calcium (increase of 2.98 per cent) and less 
phosphorus (decrease of 4.02 per cent) contept than the unlimed plots, in spite 
of the fact that three-fourths of the hay samples were also from fertilized plots. 
Effect of Treatment on Soil Acidity 
Beginning in 1931, soil samples were obtained &om representative areas 
of the various fields. These samples were tested for relative acidity by means of 
the La Motte method. Results are given in Table 9. These values with the 
exception of samples taken March, 1932, and January, 1934, showed a gradual 
trend toward a neutral soil condition on the limed plots. The results on the un-
limed halves of the same plots fluctuated even more but in general they showed a 
marked acidity, especially plot 8, treated with ammonium sulphate for five years, 
~nd the check plots, 3 and 6. Plot 5, which received a ton of lime on both sides 
in 1930, is still acid, and the limed half of all plots averages only 1.3 pH lower 
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than unlimed plots after receiving three tons of lime in eight years. Fields B 
and E have been less acid than Field A, which may partially account for the 
higher yields. Field C, to which about 760 pounds calcium carbonate equivalent 
has been added in the form of cyanamid, apparently just maintained its pH 
value near 6.0. 
Fertilizers and even lime have not had as pronounced an effect on the soil 
reaction in proportion to the amount used as was expected. 
Table 9. 
The pH Values of Soils ot Various Dotes 
Plot No. 6-15-31 3-31-32 6-15-32 5-15-33 1-18-34 5-28-34 5-15-35 3-25-36 3-15-38 
Field A 
Limed 1 6.7 7.5 6.0 6.1 6.7 6.8 6.9 
2 6.5 6.5 6.3 6.1 6.7 6.6 6.9 
3 5.6 7.5 5.9 5.8 6.6 6.6 6.6 
4 6.3 6.7 6.2 6.0 6.8 6.3 6.2 
5 5.8 7.5 6.6 6.6 6.8 6.6 6.6 
6 5.1 7.2 6.4 5.7 6.8 6.5 6.6 
7 6.0 7.5 6.6 6.1 6.8 6.2 6.4 
8 5.4 6.8 6.4 6.2 6.7 4.3 6.2 
Average 
Limed 5.93 7.15 6.25 6.07 6.75 6.2 6.6 6.7 
Field A 
Unlimed 
1 5.8 6.4 6.3 6.3 5.2 6.5 7.0 6.4 
2 5.8 6.2 6.9 5.8 5.2 6.5 6.8 5.8 
3 5.1 6.3 6.4 5.2 5.4 6.6 5.8 5.8 
4 5.4 6.2 6.1 5.4 6.6 6.6 5.8 5.4 
5 5.6 6.7 6.2 6.7 6.0 6.9 6.3 5.5 
6 5.1 5.8 5.2 5.6 6.4 6.2 6.0 5.4 
7 7.0 7.1 6.4 6.1 6.5 6.6 6.8 6.3 
8 5.3 5.4 5.7 5.2 6.0 5.6 5.9 5.2 
Average 
Unlimed 5.64 6.2 6.14 5.66 5.91 6.4 6.3 5.76 5.4 
Field B 
1 6.5 6.7 6.6 5.2 
2 7.0 6.7 6.2 5.4 
3 6.0 6.1 6.3 5.2 
Field c 6.0 6.8 5.7 5.2 6.8 6.2 5.9 
Field D 
1 5.8 6.4 6.1 
2 6.3 6.4 
3 5.2 6.4 
Field E 6.9 6.6 6.1 7.0 6.5 
PART II . GRAZING RESULTS 
As was mentioned earlier, cows were grazed on Fields B, C, and E from 
1931 to 1938, and on Field A from 1934 to 1938. Milking Jersey cows fed grain 
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in proportion to milk yield were used and added or taken off as growth of grass 
permitted. It was customary to undergraze in late summer so that a crop of 
hay could be cut from each pasture, and this partially accounts for the low acre 
milk yields in some years. 
During 1931 only two one-acre plots of Field B were used for experimental 
grazing, with one or two cows on each as growth permitted. The plot treated 
with 200 pounds nitrate of soda and 200 pounds superphosphate gave 299 cow 
days, 6,065.4 pounds 4 per cent fat-corrected milk, and 253.6 pounds butterfat 
per acre. The untreated acre gave 192 cow days, 4,151.8 pounds milk, and 168 
pounds butterfat per acre. Deducting the cost of grain fed and figuring butter-
fat at 30 cents per pound gave a respective acre return of $57.24 and $36.95, or 
$20.29 in favor of the fertilizer. 
As stated previously, grazing results in 1932 included Fields C and E in 
addition to two plots of Field B. The results are given in Table 10, showing 
a large net return for all fertilized fields. 
Table 10. 
Gra%ing Results for 1932 
FIBLD B FIELD C FIELD E 
No Treat- 300 
. Phos. 
200 N. S. 
rnent 200 150 Ammophoska 200 S. Phos. 
Cow days per acre 162 324 382 256 
Milk per acre, 4 % 
fat corrected, lbs. 3045.4 6423.l 11613.5 6934.8 
Butterfat per acre, 
lbs. 130.l 269.7 491.9 296.6 
Total grain fed 
per acre 981 2086 3684 2133 
Cost of grain fed 
Returns over feed 
$8.50 $18.09 $32.68 $18.70 
cost per acre at 30 
cents pound butterfat 
Net increase over 
$30.53 $62.83 $114.74 $70.53 
feed cost per acre 
for fertilizer $32.30 $84.21 $40.00 
The results for 1933 again showed about the same rclativf ,difference in 
grazing returns, except that Field C, treated with both cyanamid aoci complete 
fertilizer, did not give as much grazing as Field E. This difference: is shown 
in Table 11. Field B gave little more than one-half as much grazing per acre 
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Tobie 11. 
Grazing Results for 1933 
FIELD B FIELD C FIELD E 
150 
No Treat- 200 N. S Cyanamid 200 N. S. 
ment 200 s. Phos. 150 200 S. Phos. 
AmmOJ,?hOsko 
Cow days per acre 139 220 336 362 
Milk per acre, 4 % 
fat-corrected, lbs. 3037.6 4936.6 7856.9 9128.5 
Butterfat per acre, 
lbs. 129.2 219.2 333.4 394.3 
Total grain fed 
per acre 926 1402 2312 2653 
Cost of grain fed $ 9.82 $14.70 $23.10 $27.28 
Returns over feed cost 
per acre at 30 cents 
pound butterfat $28.95 $51.05 $76.92 $91.03 
Net increase over 
feed cost per acre 
for ferti li zer $22.10 $47.97 $62.08 
as E although it was fertilized at the same rate. The difference in size of fields 
may account for a part of that difference. The average of the first three years' 
results for Fields B and E, fertilized nearly alike, shows 292 cow days of grazing, 
286.7 pounds butterfat, and a return above feed cost of $64.54 per acre. The 
unfertilized plot for the same period averaged 164 cow days, 142.4 pounds 
butterfat, and a return above feed cost of only $32.14 per acre. For two of these 
years, Field C averaged 359 cow days, 412.6 pounds butterfat, and a return above 
feed cost of $95.83 per acre. The net increase above feed cost from the use of 
fertilizer averaged $35.35 for nitrate of soda plus superphosphate, and $51.04 
for cyanamid plus a complete fertilizer. If one computes the amount of extra 
feed necessary if there were no pasture at all or the feed replacement value, these 
average values are as follows: no treatment, $18.57; nitrate of soda plus super-
phosphate, $37.76; and cyanamid plus complete fertilizer, $42.52; or a net in-
crease in feed value of 19.19 and $23.95 per acre, respectively. 
Comparison of Limed and Unlimed Pastures 
As mentioned earlier Field was divided in 1934 into two four-acre fields, 
one of which had been limed with two tons per acre of crushed oyster shell late 
in 1930. Fertilizers were applied to original plots across both fields. Field B 
was not used. Field C received only cyanamid after 1933, and Field E continued 
to receive nitrate of soda and superphosphate. Results for 1934 arc given in 
Table 12, indicating that Lime had little beneficial effect on the amount of 
grazing. 
Just why Field E gave such poor yields in 1934 is difficult to explain, ex-
cepting that Field A, three-fourths of which was fertilized in various combina-
tions, gave more grazing than was expected and made Field E look poorer in 
comparison. 
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Tobie 12. 
Grazing Results for 1934 
FIELD A FIELD C FIELD E 
150 200 N. S. 
Unllmed Limed Cyanamid 200 S. Pbos. 
Cow days per acre 312 278 420 201 
Milk per acre, 4 % 
fat-corrected, lbs. 6287.5 5639.2 9651.8 3978.7 
Butterfat per acre, 
lbs. 273.0 241.6 407.3 174.5 
Total grain fed per 
acre 1828 1689 2945 1132 
Cost of grain fed $25.19 $25.16 $49.07 $14.83 
Returns over feed 
per acre at 30 cents 
pound butterfat $56.71 $47.32 $73.12 $37.52 
Net increase over 
feed cost per acre 
for lime -$ 9.39 
Field E gave the most grazing in 1935 as shown in Table 13. 
Cow days per acre 
Milk per acre, 4 % 
fat-corrected, lbs. 
Butterfat per acre, 
lbs. 
Total grain fed per 
acre 
Cost of grain fed 
Returns over feed 
per acre at 30 cents 
pound butterfat 
Net increase over 
feed cost per acre 
for lime or ferti-
lizer 
Tobie 13. 
Grazing Results for 1935 
FJELD A 
Unllmea 
297 
6084.1 
257.8 
1847 
$31.65 
$45.70 
Limed 
255 
4893.8 
209.6 
1356 
$22.31 
$40.57 
-$ 5.23 
FIELD B 
No. Fert. 
62 
1875.2 
82.5 
532 
$9.21 
$15.53 
FIELD C FIELD E 
150 200 N. S. 
Cyanamid 200 S. Phos. 
81.0 
1474.5 
64.2 
426 
$8.08 
11.20 
- 4.33 . 
337 
7057.8 
304.l 
2080 
$38.26 
$52.96 
$37.43 
Again less milk was produced on the limed half of Field A than on the 
unlimed half. The two years' results show an average loss of 7.31 per acre in 
returns above feed costs for liming, or an increased feed replacement value of 
$5.56 for the unlimed half of the same plots. The limed field produced 13.8 
per cent less milk than the unlimed field. Both halves were more productive 
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than the unfertilized Field B or Field C which gave little grazing, possibly be-
cause of a shortage of cows to graze it, as the hay yields of Field C were high, 
as shown in Table 7. 
Gro:z:ing in 1936-38 Favors Fertili:z:otion 
Early in 1936, another ton of lime was added to Field A, limed, and 450 
pounds per acre of an 8-9-6 fertilizer was applied, making potash and lime the 
only difference between that field and E. The amounts of nitrogen added to 
. fertilized A, C, and E were the same for the years 1936-38. Table 14 gives 
results for 1936. 
Tobie 14. 
Gro:z:ing Results for 1936 
FlELO A. FIELD C FIELD E 
Limed nnd 200N.S. 
Check Fertlllzcd 140 200 s. 
8-9-6 Cyanamid Phos. 
Cow days per acre 89 148 388 249 
Milk per acre, 4 % 
fat-corrected, lbs. 21313 3717.6 9646.2 6197.6 
Butterfat per acre, 
lbs . 90.7 157.8 408.0 260.7 
Total grain fed per 
acre 692 11 25 2938 1906 
Cost of grain fed $ 9.32 $16.19 $42.44 $27.63 
Returns over feed 
per acre at 30 cents 
pound butterfat $17.89 $31.16 $79.97 $50.58 
Net increase over 
feed cost per acre 
for fertilizer $13.27 $62.08 $32.69 
These results again show a larger return for Field C, followed by Field E. 
Table 15 gives the results for 1937. More grazing was obtained on the 
check field A than on any other areas except Field E. However, more hay was 
cut from the fertilized fields, A and C, than from the others, due to unbalanced 
grazing. The grazing was regulated more do ely in 1938 to keep all pastures 
grazed down until the middle of July when the cows were withdrawn from 
all fields to allow hay to be made. Results for 1938 arc given in Table 16. 
The 1938 results arc much like those in 1936, showing a large response to 
ferti lizer, especially to cyanamid on Field C, and to nitrate of so'tla and super-
phosphate on Field E. A good hay crop was cut from all fields except E, in late 
August. Table 17 summarizes the grazing results for the last three years, 
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Table 15. 
Grazing Results for 1937 
FIELD A FIELD C FIELD E 
Llmed 200N.S. 
Check Fertilized 140 200 s. 
8-9-6 Cyanamid Phos. 
Cow days per acre 328 290 212 424 
Milk per acre, 4 % 
fat-corrected, lbs. 7187.0 6121.2 5290.3 9097.8 
Butterfat per acre, 
lbs. 312.I 261.2 227.4 388.3 
Total grain fed per 
acre 2088 1836 1566 2728 
Cost of grain fed $41.75 $36.73 26.61 $54.71 
Returns over feed 
per acre at 30 
cents pound butter-
fat $47.64 $42.51 $41.61 $57.37 
Net increase over 
feed cost per acre 
for fertilizer -$5.13 - 6.03 $9.73 
1936-1938, in the first column under the respective fields, and the average of all 
years is included in the second column. As shown in the first columns, the 
average of three years' results shows 173 pounds butterfat per acre for the un-
fertilized pasture; 195.3 pounds for the complete fertilizer and lime; 380 pounds 
for cyanamid, and 363.3 pounds for nitrate of soda and superphosphate. The 
respective returns over feed cost at 30 cents per pound for butterfat are: $31.39, 
Table 16. 
Grazing Results for 1938 
FIELD A FIELD C FIELD E 
Limed 200 N.S. 
Check F ertllJ7.ed 140 200 s. 
8-9-6 Cyanamid Phos. 
Cow days per acre 116 164 500 427 
Milk per acre, 4% 
fat-corrected. lbs. 2728.2 3933.2 11838.4 9533.6 
Butterfat per acre, 
lbs. 116.4 167.0 504.5 410.9 
Total grain fed per 
acre 816 1190 3559 2809 
Cost of grain fed $10.54 $15.87 $46.88 $35.38 
Returns over feed 
per acre at 30 
cents pound butter· 
fat $24.38 $34.23 $104.47 $87.90 
Net increase over 
feed cost per acre 
for fertilizer $9.85 $80.09 $63.52 
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Table 17. 
Summary of All Grazing Tests 1936-38 and 1931 -38 
FIELD A FIELD C FIELD E 
0 Limed + com- 200 N.S. 
0 Fe rt. plelc fert . 140 Cyanamid 200 S. Phos. 
Lime ( + B) 3 5 3 7 3 (+ B) 
3 yrs. 8 yrs. yrs. yrs. yrs. yrs. yrs. 8 yrs. 
Cow days per acre ____ 178 248 201 227 367 329 367 314 
Cows pastured daily 
per acre for average 
season (214.3 days)--. .82 1.16 .94 1.06 1.71 1.54 1.71 1.47 
...... Milk per acre, 4 % QO 
fat-corrected, lbs. __ 4015.5 4216.2 4590.6 4738.4 8924.9 8ll 1.2 8276.0 6880.4 
Butterfat per acre, lbs. 173.1 184.7 195.3 207.4 380.0 348.l 353.3 310.3 
Total grain fed 
per acre ------- 1182 1310 1384 1440 2687 2490 2481 2094 
Cost of grain fed __ $20.54 18.77 $22.93 $23.25 $38.64 $32.71 $39.24 $29.44 
Returns over feed 
per acre at 30 
cents pound butterfat__ $31.39 36.64 $35.66 $38.97 $75.36 $71.72 $66.75 $63.65 
Net increase over 
feed cost per acre 
for fertilizer ----- $ 4.27 $ 2.33 $43.97 $35.08 $35.36 $27.0l 
Feed replacement 
value ------- $36.25 $41.52 $39.36 $54.16 $69.04 $55.53 $72.17 $58.54 
$35.66, $75.36 and $66.75, or a respective net return over the unfertilized pasture 
of $4.27 for complete fertilizer, $43.97 for cyanamid and $35.36 for nitrate of 
soda and superphosphate. The average for all years is 184.7 pounds butterfat per 
acre for untreated Fields B and A, 207.4 pounds for complete fertilizer and 
lime, or lime alone (two years), 348.1 pounds for cyanamid alone or with a 
complete fertilizer (two years), and 310.3 pounds for nitrate of soda and super-
phosphate on Fields B and E. The respective returns over feed cost at 30 cents 
per pound for butterfat are: $36.64, $38.97, $71.72 and $63.65, or a respective 
net return of $2.33, $35.08, and $27.01 to pay for fertilizer. The feed replace-
ment values a1so show nitrogen and phosphorus to be profitable additions in 
terms of feed saved. 
General Discussion 
The failure of complete fertilizer used with lime to give as good grazing 
results as cyan amid (nitrogen with lime) or nitrate of soda and superphosphate 
together is difficult to explain. There was a small response to potash and to 
lime in hay yields. It is reasonable to assume that the large amounts of plant 
food removed by hay crops would cause a potash shortage, and for that reason 
25 units were added to the limed half of Field A from 1936 to 1938. The failure 
to get increased grazing may be due to the combined effect of potash and lime 
. which produced such a vigorous clover growth in early spring that grasses were 
actually shaded out due to insufficient grazing, and consequently summer graz. 
ing was poorer than in the fields without so much clover. This was a part of the 
difficulty in 1938, when so much melilotus indica appeareq on Field A, fertilized, 
that cows could not or would not graze it down. 
The splendid results with cyanamid in all years except 1935 apparently 
~ere due to its rapid use by winter grasses, giving usually the earliest and most 
~mportant grazing. Each spring there was a good proportion of clovers to grasses 
in this field, however. Fields B and E, treated with both nitrogen and phos-
phorus, always contained a rather high proportion of clovers in early spring. 
The poor results with ammonium sulphate as a source of nitrogen during the 
first five years was very definitely attributed to the acid residue, which prevented 
any clover growth. This is further borne out by the fact that clovers are be-
ginning to appear on the limed end of that old plot, three years after the last 
application of ammonium sulphate. 
Time of application of the fertilizers was not always the same. It is the 
opinion of the authors, after watching these experiments for nine years, that it 
makes little difference whether fertilizers arc applied in the fall or in the spring, 
so long as application is made well in advance of usual growing conditions of 
rainfall and high temperatures. The season can be advanced a few days by 
fertilizing but it can not be forced if rainfall is lacking. It appears to be a 
good practice, however, to work in phosphorus and complete fertilizers in late 
fall to stimulate clover or winter grass growth, and to apply nitrogen as a top 
dressing in spring to avoid too much winter leaching. For that reason, nitrate 
of soda, when used, was divided into a fall and a spring application while all 
cyanamid was applied to Field C at the time the fall application of nitrate was 
made. Over a period of three years and seven years, however, the average return 
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has been about the same, probably because the fall application of nitrogen in 
cyanamid form gave the earliest seasonal growth. What the result would have 
been if all of the nitrate of soda were applied in the fall can only be guessed, 
but there might have been no difference. At any rate it is felt that fall ap· 
plication of nitrogen to grow winter grasses and clover is just as important as 
spring application. 
Pastures were disced or plowed in the fall, and each time they were reseeded. 
Following working and seeding, fertilizers were applied on the loose ground. 
It was noticeable that early, vigorous growth followed such treatment, while 
in years when superphosphate and fall nitrogen was broadcast on the sod, winter 
response was slow. From this and other results it is concluded that pasture 
fertilizers, except very soluble nitrogen carriers used as top-dressing, should be 
worked into the soil by some method of scarification. This is also a practical 
method of reseeding rye grass and clovers and getting rid of foul grass. 
Summary 
1. The application of two tons of oyster shell per acre gave a five-year 
average increase of 607 pounds of hay or 7.7 per cent over no liming. Grazing 
results for two years show that the limed pasture produced 13.8 per cent less 
milk and 7.31 less returns per acre than an unlimed pasture. The feed replace-
ment ·value was $5.56 per acre greater for the unJimed pasture. 
2. Hay yields for five years from Field A show 31.4 per cent increase for 
200 pounds nitrate of soda and 200 pounds superphosphate; 26.3 per cent in-
crease for the nitrate of soda alone, and 26.8 per cent increase for 100 pounds 
muriate of potash, superphosphate and nitrate of soda. Potash had little effect 
until the fourth year of fertilization. One hundred forty pounds ammonium 
sulphate apparently decreased the yield an average of 35.6 per cent by inhibiting 
the growth of clovers. Field C averaged 66.7 per cent increase for 150 pounds 
cyanamid annually and two applications of 150 pounds Ammophoska. Field 
E gave 39.8 per cent increase in hay for four years for the same amount of 
nitrate of soda and superpqosphate used on Field A. Five hundred pounds of 
basic slag gave 71.7 per cent increase one year, and 275 pounds gave a 41 per 
cent increa e another year in Field D. Field B, and old pasture, more than 
doubled its yield of hay when 200 pounds nitrate of soda was added, and with 
the addition of 200 pounds superphosphate, the yield was more than trebled 
for three years. Apparently the largest and most profitable response was to 
superphosphate the first years, especially on old pasture, and later to basic nitro-
g n carriers, with a very little to potash. 
3. Grazing results for three comparable years averaged 173 pounds butterfat 
per acre for untreated pasture; 195.3 pounds or 12.9 per cent increase for com-
plete fertilizer and lime; 380.0 pounds or 119.5 per cent increase for cyanamid; 
and 353.3 pounds or 104.l per cent increase for the same amount of nitrogen 
in the form of nitrate of soda plus superphosphate. The respective returns over 
feed cost per acre at 30 cents per pound for butterfat were: $31.39, $35.66, $75.36, 
and $66.75. The average for all years and comparable treatments was as fol-
lows: 184.7 pounds butterfat per acre for untreated pastures; 207.4 pounds for 
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complete fertilizer and lime or lime alone; 348.1 pounds for cyanamid alone and 
a complete fertilizer (two years); and 310.3 pounds for nitrate of soda and 
superphosphate. The respective feed replacement values per acre were: $41.52, 
$45.16, $55.53, and $58.54, indicating a profitable return for the latter two 
treatments. 
4. Chemical analysis of pasture hays showed a marked decrease in crude 
protein and a small decrease in fat and ash content with advancing season and 
a slight increase in nitrogen free extract and fiber content. Both nitrate of soda 
and superphosphate raised the crude protein content approximately 1 per cent 
over unfertilized hays. 
5. Calcium and, to a less extent, phosphorus content of hay varied directly 
with the time of cutting, being very high in early spring and low in late summer. 
Hays from no phosphate plots averaged 7.5 per cent less phosphorus than all 
samples cut the same day. Limed plots furnished hay containing 2.98 per cent 
more calcium, and 4.02 per cent less phosphorus than those from comparable 
unlimed plots. 
6. The soil acidity of plots treated with three tons of lime per acre has been 
reduced 1.3 pH in eight years. The acidity has not changed markedly where 
cyanamid was used on Field C, nor where nitrate of soda and superphosphate 
Were used on Fields B and E. Only ammonium sulphate increased the acidity. 
7. Field and pasture plots have been made more productive by the use of 
nitrogen and phosphorus and by grazing with dairy cows. The moderate and 
~arefu l use of nitrogen and deficient soil elements is an economical practice for 
increasing grazing under these conditions of limited pasture area. 
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